Application of differential scanning calorimetry in the analysis of apprehended formulations of anabolic androgenic steroids.
Over the past ten years, there has been a significant increase in the amount of formulations containing anabolic androgenic steroids apprehended worldwide. A considerable amount of these illicit preparations is falsified imposing a series of challenges for the analytical identification of alleged active ingredients due to the presence of interferers. In this sense, the aim of this work was to identify and quantify the active ingredient using cholesterol as internal standard in eight apprehended formulations of anabolic androgenic steroids in either tablet, capsule or injectable forms employing visual inspection and instrumental analysis of Fourier Transform Infrared Spectroscopy, Gas Chromatography - Mass Spectrometry and Differential Scanning Calorimetry. The assessed samples were kindly provided by the Brazilian Federal Police as representative samples from an apprehension made in July of 2017. Qualitatively, 25% of the analyzed materials were determined to be falsified as they were composed of excipients only while the others had the alleged active ingredient confirmed. However, after quantitative analysis, the majority of samples were placed as counterfeit materials as the active substance was found in concentrations lower than stated in the label. Preliminary visual inspection provided important information to distinguish genuine from falsified samples. It should be noted that this work was one of the few available reports to employ Differential Scanning Calorimetry in the analysis of anabolic agents, which proved to be an important complementary tool for the detection of the active ingredient, when present, along with the calorimetric profile of the formulations studied. Fourier Transform Infrared Spectroscopy and Gas-Chromatography - Mass Spectrometry were also efficient analytical tools in order to identify and to characterize substances present in fraudulent preparations.